FREE   EXPANSION   OF   GASES
m
components separately. Towards this object we have experi-mented on the thermal effect of the mutual interpenetration of carbonic acid and air. In one experiment we found that when 7500 cubic inches of carbonic acid at the atmospheric pressure were mixed with 1000 cubic inches of common air, and a perfect mutual interpenetration had taken place, the temperature had fallen by about .2° Cent. We intend to try more exact experiments on this subject.
THEOEETICAL DEDUCTIONS
SECTION 1.—On the Relation between tlie Heat Evolved and the
Work Spent in Compressing a Gas Kept at
Constant Temperatiire.
THIS relation is not a relation of simple mechanical equivalence, as was supposed by Mayer* in his BemerJcungen ueber die Kr&fte der Unbelebten Natur, in which he founded on it an attempt to evaluate numerically the mechanical equivalent of the thermal unit. The heat evolved may be less than, equal to, or greater than the equivalent of the work spent, according as the work produces other effects in the fluid than heat, produces only heat, or is assisted by molecular forces in generating heat, and according to the quantity of heat, greater than, equal to, or less than that held by the fluid in its primitive condition, which it must hold to keep itself at the same temperature when compressed. The a priori assumption of equivalence, for the case of air, without some special reason from theory or experiment, is not less unwarrantable than for the case of any fluid whatever subjected to compression. Yet it may be demon-stratedf that water below its temperature of maximum density (39°. 1 Fahr.), instead of evolving any heat at all when compressed, actually absorbs heat, and at higher temperatures evolves heat in greater or less, but probably always very small, proportion to the equivalent of work spent; while air, as will be shown presently, evolves always, at least when kept at any temperature between 0° and 100° Cent., somewhat more heat
*Annakn of WOhler und Liebig, May, 1842,
t " Dynamical Theory of Heat," § 68, equation (b), Trans. Koy. Soc. ., Vol. XVI, p. 290 ; or, Phil Mag., Yol. IV., Series 4, p. 425.
55tho cooling effect in an export-ute and a half ; the means of which observations are recorded in the columns of the tables. In some instances the air, previous to passing into the pump, was transmitted through a cylinder which had been filled with quick-lime. But since by previous use its power of absorbing water had been considor-
